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Mining Engineering and Metallurgy. 


I. GENERAL PLAN OF THE COURSE... 


THE Department of Mining Engineering and Metallurgy 
was organized at the foundation of the Institute, being desig- 
nated in the first annual catalogue (1865-66) as the Depart- 
-ment of Geology and Mining. The object in view from the 
first was to give, together with a good general training, the 
scientific and engineering knowledge requisite for entering 
successfully upon the practical work of mining and metal- 
lurgical engineering. The plan of study has been consist- 
ently maintained up to the present time, although, to meet 
later demands from the profession, the details have been 
considerably changed. Its main feature is that the student 
is given continuous laboratory practice, not only in engi- 
neering work, but in other scientific studies. This is in- 
tended, not merely to supplement lectures and recitations 
in the classroom, but to teach the student to observe and 
think for himself, and thus to become independent and 
creative in his professional work. 

The regular course extends through four years, with 
two options. Option I is a general course in Mining En- 
gineering and Metallurgy, and fits the student for any spe- 
cial professional line that he may afterwards choose. Op- 
tion 2 is a course especially adapted for those who wish 
to devote themselves to the Metallurgy of Iron and Steel, 
particular emphasis being laid on mechanical engineering 
in combination with chemical-studies. A student who can 
devote five years to his course may take both options. 

A student wishing to devote himself principally to the 
chemical side of metallurgy may do so by taking the Met- 
allurgical Option of the Course in Chemistry, 


II. 
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SCHEDULE OF STUDIES. 


FIRST YEAR. 


FIRST TERM. 


Algebra or Solid Geometry; Plane 
Trigonometry. 

General Chemistry ; Chemical Labo- 
ratory. 

Mechanical and Freehand Drawing. 

French (or German). 

Rhetoric ; English Composition. 

Military Tactics. 


SECOND 


FIRST TERM. 
Theoretical Chemistry. 
Differential Calculus. 
Physics: Mechanics, Wave Motion, 
Electricity (lectures). 
German (or French). 
English Literature; American History. 
Options. 
Surveying and Plotting. 
I; Topographical Drawing. 
Blowpipe Silver Assay. 
; Stes Descript. Geometry. 
* | Blowpipe Silver Assay (elective). 


SECOND TERM. 


Plane Trigonometry; Anal. Geometry. 

General Chemistry; Qualitative Anal- 
ysis ; Chemical Laboratory. 

Mechanical and Freehand Drawing 
and Descriptive Geometry. 

French (or German). 

Political History since 1815. 

Military Tactics. 


YEAR. 
SECOND TERM. 


Mineralogy and Blowpipe Analysis. 
Integral Calculus. 

Physics © Electricity, Optics (lectures). 
German (or French). 

English Literature and Composition. 


Options. 
§ Surveying and Plotting. 
’ ) Physical Geography. 
Mechanism: Gear-Teeth; Ma- 
2a chine Tools. 
Drawing. 
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SUMMER CoursE IN PractTicaL MINING OR METALLURGY (ELECTIVE). 
FirLp-WorK IN MINERALOGY (ELECTIVE). 


THIRD YEAR. 


FIRST TERM. 
Assaying. 
Qualitative Analysis. 
Physics: Heat; Physical Laboratory. 
General Statics. 
German (or French). 
Political Economy; Business Law. 
i Structural & Chemical Geology. 
Electricity. 


Steam Engineering; Thermody- 
namics; Valve-Gears; Drawing. 


Options. 
Mining Engineering. 


SECOND TERM. 


Quantitative Analysis. 

Physical Laboratory. 

Strength of Materials; Kinematics 
and Dynamics. 

German (or French). 

Political Economy and Industrial His- 
tory; Business Law. 


Options. 
’ Mining Engineering. 
* ) Historical Geology. 
' Steam Engineering ; Boilers. 
* ) Engineering Laboratory. 


SuMMER CoursE IN PRAcTICAL METALLURGY OR MINING (BLECTIVE). 


FOURTH YEAR. 


FIRST TERM. 
Mining Engineering. 
Metallurgy (non-ferrous). 
Metallurgy of Iron. 
Metallurgical Laboratory. 
Memoirs. 
Quantitative Analysis. 
Heat Measurements. 
Strength of Materials; Friction. 

Options. 

I. Quantitative Analysis (additional). 
2. Hydraulics. 


SECOND TERM. 

Mining Engineering. 
Metallurgy (non-ferrous). 
Metallurgical Laboratory. 
Memoirs. 
Quantitative Analysis. 
Thesis. 

Options. 


1. Quantitative Analysis (additional). 
2. Engineering Laboratory. 
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III. DESCRIPTION OF THE COURSE. 


The studies given in the preceding schedule in the 
order in which they are taken embrace literary, general 
scientific, and engineering subjects. 


(a) Literary Studtes. 


Literary studies are carried on during the entire course. 
They are at first of a general character, embracing mod- 
ern history, literature, and composition; later these are re- 
placed by industrial history, economics, and business law. 
Both French and German receive due attention during the 
first three years. In the fourth year the student applies 
the knowledge he has acquired in these languages to the 
systematic reading of French and German technical pe-. 
riodicals (““Memoirs’’). Leading papers are transcribed in 
abstract into English and read before the class, where they 
are discussed as to the matter they contain and later cor- 
rected as to form, with the codperation of the Depart- 
ment of English, 


(0) General Sctentific Studtes. 


The student is thoroughly grounded in the three 
scientific studies, mathematics, physics, and chemistry, and 
in mineralogy and geology in their connection with mining. 
Instruction in pure mathematics closes in the second year 
with integral calculus. Physics, as a general study, takes 
up the entire second year and part of the third with lec- 
tures, recitations, and laboratory work. Chemistry runs 
through the entire course, and embraces inorganic chem- 
istry, theoretical chemistry (including thermo-chemistry, 
electrolysis, and theory of®solution), analytical chemistry 
(with special attention to volumetric methods and gas anal- 
ysis), and the dry assaying of ores and metallurgical prod- 
ucts in minute quantities by the blowpipe, and in larger 
amounts in crucibles, scorifiers, etc. In the study of min- 
eralogy in the second year the three branches, crystallogra- 
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phy, descriptive mineralogy, and determination of minerals 
by physical and chemical tests, are systematically taught, 
with attention to rock- and ore-forming minerals. The am- 
ple working collections of the Institute are supplemented 
by those of the Boston Society of Natural History. At the 
close of the summer session the student can take part in 
short excursions made to the many localities of mineralog- 
ical interest in New England. The course in geology for 
students in mining engineering, given in the third year, is 
preceded by that in physical geography (including dynamic 
geology), and embraces structural geology (including petrol- 
ogy) and historical geology. Economic geology is included 
in the lectures on mining engineering, while fieldwork (in- 
cluding geological reconnoissance) forms an important part 
of the Summer School of Mining. | 


(c) Engineering Studies. 


It is essential for a student in mining and metallurgical 
engineering to acquire familiarity with certain of the civil, 
mechanical, and electrical engineering studies; and the dif- 
ficulty of arranging a satisfactory mining and metallurgical 
course lies in rightly proportioning the three auxiliary lines 
to the two principal ones. Of the civil engineering studies 
‘two are essential to the satisfactory pursuit of mining en- 
gineering, viz., surveying and hydraulic work. Surveying 
is taken up in the second year. It is taught by lectures, 
recitations, fieldwork, and drawing; the student learns how 
to use the leading instruments, such as level, transit, plane- 
table ; the survey notes taken in fieldwork are put on paper 
in the drawing room. The practical work in term time is 
supplemented by surface and underground surveying dur- 
ing the Summer School. Hydraulic engineering, so far as 
it finds application in placer mining and in hydraulic ma- 
chinery, forms part of the regular lectures on mining in the 
third and fourth years. 
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Mechanical Engineering (mechanism, steam engineer- 
ing) and Strength of Materials are studied systematically 
during the second and third years of the second option. 
The aim is not so much to teach the student construc- 
tion, as the intelligent application and use of the finished 
boiler, engine, and machine. 

In Electrical Engineering the student, in addition to 
the general course in electricity and magnetism, has spe- 
cial lectures on dynamos and motors in connection with 
testing, and is. given a short laboratory course in electrical 
measurements, The applications of electricity to the vari- 
ous mining and metallurgical operations are discussed in 
connection with these subjects. 

Mining Engineering begins in the third and continues 
through the fourth year. It is taught by lectures, recita- 
tions, and laboratory work, and is supplemented by the 
Summer School of Mining. The subject is introduced by a 
detailed course on ore deposits, supplementing the general 
lectures on geology and giving them their practical bearing 
for the miner. Then are taken up, in their regular order, 
prospecting, breaking ground, supporting excavations, and 
mining-tools and methods. These are followed by discus- 
sion of hauling, hoisting, drainage, ventilation, lighting, 
transportation of men and, lastly, accidents. Mining proper 
closes in the third year with a full treatment of mine- 
surveying and a general discussion of mining law. In the 
fourth year, ore-dressing and coal-washing are made sub- 
jects of special study in the mining laboratory. 

In the Metallurgical studies, laboratory work is done 
on parallel lines with the lectures and recitations, so that 
the student is familiarized at the same time with metallur- 
gical operations. Hence non-ferrous metallurgy and met- 
allurgy of iron and steel precede general metallurgy, which 
is given at the close of the year, and furnishes an excellent 
review of metallurgy as a whole. The non-ferrous metals 
discussed are lead, copper, silver, gold, platinum, quick- 
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silver, zinc and cadmium; tin, arsenic and antimony; bis- 
muth, nickel and cobalt; uranium, tungsten, aluminum. 
Iron and steel are treated with considerable detail, owing 
to their importance. In general metallurgy, fuels and re- 
fractories are discussed fully, while the other subjects are 
treated in a more general way, serving to compléte and 
illustrate the final summing up of the details previously 
taught. Thus the physical and chemical properties of 
metals and their compounds, as well as metallurgical proc- 
esses in general, receive more attention than do metallur- 
gical apparatus and products. The leading mechanical and 
chemical operations in metallurgy are carried out by the 
students in the laboratory during the fourth year. 
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IV. THE MINING AND METALLURGICAL 
LABORATORIES. 


The John Cummings Laboratories of Mining Engineer- 
ing and Metallurgy were the first of their kind in the world, 
and have been the model for many others since established, 

The purpose of the laboratories is twofold —to illus- 
trate the lecture instruction and to teach the student how 
to carry out mechanical and chemical working tests on 
ores, fuels, and furnace materials. The size of the appa- 
ratus is such as not to require too much material and time, 
or too much bodily exertion from the student, while at the 
same time results of real value are obtained. The machines 
are so arranged that they can be worked alone or in con- 
nection with others, and with variable speed, and the dif- 
ferent parts of a machine are so put together that they 
can be readily taken apart and single parts interchanged, 
when the experiment requires such a modification. 

The different pieces of apparatus and their location 
are shown in the plan-drawing of the laboratory on pages 
12 and 13. The mechanical work is carried on with ore- 
dressing machinery, and the chemical work with metallur- 
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gical apparatus. In either class of work the student, hav- 
ing received a suitable amount of ore for treatment, and 
having ascertained by mineralogical, chemical, and other 
tests its composition and value, proceeds with the experi- 
ment, measuring, weighing, and assaying, and recording each 
step accurately in his report. The results are, as a rule, 
of practical value in the concentration of ores and in such 
metallurgical operations as roasting, amalgamating, leaching, 
electro-deposition, etc. Those in smelting are apt to com- 
pare unfavorably with large-scale work. Nevertheless, stress 
is laid on smelting in the laboratory for the reason that in 
no other way can a student learn the principles on which 
smelting operations are based, and how to control them by 
chemical analysis, so well as by doing it himself under con- 
ditions where time and money do not have to be taken into 
consideration. 

The Department has an ample technical working L1- 
brary, by the use of which the student may become famil- 
lar with the results obtained by the best investigators and 
writers in his own line of work. 
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KEY TO PLAN OF LABORATORY. 


Milling room. 

Blake Challenge rock-breaker. 

Cornish rolls. 

Gates rock-breaker. 

Hendrie-Bolthoff sample-grinder. 

Iron sampling-floor. 

Cornish feeder. 

Automatic feed-trough. 

Richards Sfztzlutte. 

Coarse Collom jig. 

Fine Collom jig. 

Convex continuous round table. 

Hendy Improved Challenge ore- 
feeder. 

Stamp- battery. 

Amalgamated plates. 

Frue vanner. 

Richards movable sieve-jig. 

Water tanks. 

Steam-drying tables. 


* Bucking-plates and Taylor hand- 


crusher. 
Sampling table. 
Ore-bins. 
Pounding block. 
Upright engine. 


. Morrel agate mortars. 


Dynamo, 50 V by 50 A. 
Dynamo, 2 V by 50 A. 


- Revolving barrel. 


Depositing table. 

Leaching tubs. 

Larger amalgamating pans. 
Small amalgamating pans. 
Settler. 

Tank. 

Free Space. 

Storeroom. 

Blacksmith’s drilling machine. 
Carpenter’s bench. 


. Ball-mill. 


Assay room. 
Students’ desks. 
Pulp balances. 
Muffle furnaces. 


AI. 
42. 
43: 
44. 
45- 
46. 
47. 
48. 
49. 
50. 
si. 
52. 
53: 
54: 
55: 
56. 
57: 
58. 
59: 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
60. 
70. 
mile 
72s 
73: 
74: 
75: 
70; 
77° 


78. 


79: 
80. 
SI. 
82. 
83. 
84. 


Crucible furnaces. 

Stack. 

Iron table. 

Balance room. 

Button balances. 
Storeroom. 

Storeroom. 

Furnace room. 
Blacksmith’s forge. 

Anvil. 

Blacksmith’s table. 
Water-jacket blast furnace. 
Furnace ore-bins. 
Brickner roasting-cylinder. 
Copper refining furnace. 
Large hand-roasting reverberatory. 
Roasting-stall. 

Cast-iron kettle. 

Larger cupelling furnace. 
Small hand-roasting reverberatory. 
Small cupelling furnace. 
Pot furnaces. 

Free Space. 


“ Professors’ laboratory. 


Table for electrolytic work. 
Experimental Sfztzlutte. 
Chemical desks. 

Hood. 

Blow-pipe room. 

Tables. 

Cases for apparatus, etc. 
Sink. 

Library. 

Bookcases. 

Free Space. 

Table. 

Professors’ desks. 
Lithographic notes, etc. 
Toilet room. 

Lockers. 

Basins. 

Closets. 

Professors’ room. 

Stack. 
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V. THE SUMMER SCHOOL. 


The aim of the Summer School is to give the student 
some familiarity with geological fieldwork and with large- 
scale mining and metallurgical operations. It generally 
occupies the month of June. Metallurgy is made promi- 
nent on the alternate years, and mining and geology on 
the others. 

In the Summer School of Mining the class with its in- 
structors usually locates at one mine and makes a com- 
plete study of it. In order to do this systematically the 
students are divided into four squads, each of which in turn 
devotes about a week to each of the following classes of 
work, viz., geological fieldwork with plane-table surveying ; 
practical underground work; underground surveying with 
transit and level; and surface work, including drawing of 
machinery and visits to neighboring mines and mills. By 
this arrangement the student takes the full course system- 
atically, and, by aid of the general meetings of the whole 
class, becomes acquainted with all that the region has to 
offer. | 

In the Summer School of Metallurgy, which lasts about 
three weeks, the class visits some of the leading smelting 
centers of the country. Students are taught how to inspect 
industrial establishments systematically, how to take notes 
on what they see, and how to write these in such a clear 
and concise way that they may be of use when referred to 
later. 7 . 

At the close of the Summer Schools of Mining and 
Metallurgy the students are given facilities to visit and 
study many of the localities of mineralogical interest in 
New England under the guidance of an instructor. 


VI. THESES. 


In order to obtain the degree of Bachelor of Science 
the student, besides passing the necessary examinations, 
must prepare a thesis which will prove that he is able to 
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make a critical report on a mine or metallurgical estab- 
lishment, carry out an independent mineral survey, inves- 
tigate a mining problem, or a concentrating or metallur- 
gical process, or conduct original research on mechanical 
or chemical questions relating to the profession of mining 
and metallurgical engineering. At the date of publication 
(1896) one hundred and sixty-three theses have been pre- 
pared in the Department. Some titles are appended to 
show the ground covered: 


Geology of Eastern Massachusetts. 

Geology of the Davis Pyrite Deposits, Charlemont, Mass. 

Description of a Geological Section in Addison Co., Vt. 

Report on the Vershire Copper Mines, Ely, Vt. 

Report on the Port Henry (N. Y.) Iron Industry. 

Description of the Calumet Mine, Calumet, Mich. 

Silver-lead Mine, Newburyport, Mass. 

Opening Up and Working of an Anthracite Coal Mine in Penn- 
sylvania. 

Some Investigations on the Relative Strength of Explosives. 

Coefficients of Discharge of Smooth Cone Nozzles. 

Concentration of Pyrite from Capelton, Canada. 

Concentration of Fine Low-Grade Copper Ore. 

Concentration of Calumet and Hecla Mining Co. Coarse Sands, 
Calumet, Mich. 

Concentration of Blende and Galena from Leadville, Colo. 

Concentration of Galena Ore from Missouri. 

Magnetic Concentration of Iron Ore from Port Henry, N. Y. 

Concentration of Chrome Iron Ore from Thetford, Que. 

Concentration of Bituminous Coal from Colburn, Va. 

Concentration of Graphite from Perth, Ont. 

Bricking of Fine Ore and Fine Dust. 

Smelting Copper Ore from the Davis Mine, Charlemont, Mass. 

Smelting Calumet and Hecla Mining Co. Concentrates from Coarse 
Sands, Calumet, Mich. 

Desilverizing of Copper Matte by the Crookes Process. 

Smelting and Desilverizing Argentiferous Lead Ore from Colorado. 

Matting Auriferous Pyrite Concentrates from the Haile Mine, South 
Carolina. 

Smelting a Dry Silver Ore from Butte City, Mont. 

Smelting Nickel Ore from Dracut, Mass. 

Smelting Antimony Skimmings from Lead Refining Works. 
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Plattner’s Chlorination Process. 

Treatment of Arsenopyrite Concentrates from Nova Scotia by 
Chlorination and Bromination. 

Treatment of Arsenopyrite Concentrates from Nova Scotia by the 
Cyanide Process. 

Treatment of Gold-Bearing Porphyry from New Mexico by the 
Cyanide Process. 

Leaching Silver Ore from Utah by the Von Patera and by the 
Russell Process. 

Leaching Argentiferous Blende and Galena from Bolivia. 

Leaching Nickel Ore from Dracut, Mass. 

Leaching Copper Matte by the Augustin Process. 

Leaching Copper Matte by the Ziervogel Process. 

Leaching Copper Ore and Matte by the Hoepfner Cuprous Chloride 
Process. 

Refining Crude Copper by Electrolysis. 

Battery Amalgamation of Gold Ore from Nova Scotia. 

Raw Amalgamation of Silver Ore from Montana. 

Roast Amalgamation of Silver Ore from Utah. 

Amalgamation of Silver Ore from Bolivia. 

On the Coking Qualities of Various Coals. 

On the Melting Points of Refractory and Non-refractory Clays. 

On the Melting Temperature of Clays. 


New ideas in the treatment of ores and fuels as they 
appear in the technical literature or in practical work are 
made the subject of thesis work, if suited to such a purpose. 


VII. OCCUPATIONS OF GRADUATES. 


The following partial list of graduates and other former 
students will show by the positions set down against many 
of their names some of the practical results of Institute 
training in the mining and metallurgical department *: 


ADAMS, WILLIAM W., 78. Mining Engineer, Butte, Mont. 


ALBEE, ORTON W., ’93. Assistant to Inspector of Ordnance, U. S. A., 
Philadelphia, Pa. 


ALLEN, A. W., ’85. Superintendent, Open Hearth Department, Pencoyd Iron 
Works, Philadelphia, Pa. 


* This list includes a few graduates of other departments now engaged in mining or 
metallurgical work. 
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ALLEN, CHARLES F.,’76. Mining Engineer and Metallurgist, South Duxbury, 


Mass. 
ALLEN, JOHN H., ’81. Superintendent, The Guggenheim Smelting Co., Perth 
Amboy, N. J. 


ANTHONY, ARTHUR C., ’86. Special Agent, London Assurance Corporation, 
44 Pine St., New York, N. Y. 


ANTHONY, JOHN G., ’93. With Boston and Montana Consolidated Copper 
and Silver Mining Co., Great Falls, Mont. 


APPLETON, ELLERY C., 68. Assistant Engineer, Boston Water Works, West- 
boro, Mass. 


BAKER, DAVID, ’85. Superintendent, Blast Furnace Department, Maryland 
Steel Co., Sparrow’s Point, Md. 


BALDWIN, GEORGE J., 777. Manufacturer of Fertilizers, Flat Rock, N. C. 


BARNES, R. H., ’91. Mining Engineer of La Compania Minena, etc., Waltham, 
Mass. 


BARNHILL, BRUNSWICK B., 73. Mining Engineer, Two Rivers, N. S. 
BARTLETT, T. HarRRIs, 84. Attorney at Law, Portland, Ore. 
BARTOL, GEORGE, 97, Superintendent, Otis Steel Co., Cleveland, Ohio. 


BARTON, GEORGE H., ’80. Assistant Professor of Geology, Mass. Institute of 
Technology, Boston, Mass. 


BATCHELDER, HENRY R., ’94. Mining Engineer and Metallurgist, 34 Monu- 
ment Sq., Charlestown, Mass. 


BEAL, B. LEIGHTON, ’75. Secretary, Boston Transit Commission, 20 Beacon 
St., Boston, Mass. 


BISSELL, Davis S., 81. Of Chase & Bissell, Manufacturing Chemists, Ver- 
sailles, Pa. 


BONILLAS, YGNACIO, 83. Mining Engineer, Nogales Sonora, Mex. 
Boypb, Henry A., ’79. With Buffalo Steam Pump Co., Buffalo, N. Y. 
BRACE, WALTER C., 87. Metallurgist and Mining Engineer, Denver, Colo. 


BRAINERD, FREDERICK H., ’89. Chemist at Swift & Co.’s Lard Refinery, 
Union Stock Yards, Chicago, II. 


BREWSTER, BENJAMIN E., ’72. Stock Raising, 39 Court St., Boston, Mass. 


BROCKUNIER, SAMUEL HUGH, ’94. Mining Engineer, Box 585, Wheeling, 
W. Va. 


Brown, C.L., ’89. With Massachusetts Highway Commission, Boston, Mass. 

Brown, GLENN CHARLES, ’92. With Minnesota Iron Co., Tower, Minn. 

Buck, STEWART M., 67. Coal Engineer, Maybeury, McDowell Co., W. Va. 

BuNcE, WALTER H.,’84. Manager, Genesee Vanderbilt Mining Co., Guston, 
Ouray Co., Colo. 

BURLINGHAM, CHARLES L., ’86. With McDermid Manufacturing Co., 197 So. 
Canal St., Chicago, Ill. 
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BurNET, Moses D., ’75. Broker, 813 James St., Syracuse, N. Y. 


CABOT, JOHN W., ’79. Assistant Superintendent of Blast Furnaces, Cambria 
Iron Co., Johnstown, Pa. 


CAMPBELL, HARRY H., ’79. General Manager, Pennsylvania Steel Co., 
Steelton, Pa. 


CANNON, ROBERT M., ’95. Mining Engineer, Cripple Creek, Colo. 
CARNEY, FRANK D., ’87. With Pennsylvania Steel Co., Steelton, Pa. 
CaRR, ROBERT W., ’95. Coal Mining, San Antonio, Tex. 


CHADBOURN, WILLIAM H., Jr., ’86. U.S. Assistant Engineer, River and 
Harbor Improvements, Newberne, N. C. 


CHASE, EDWIN E., 80. Mining Engineer and U. S. Deputy Mineral Surveyor, 
Mining Exchange Bldg., Denver, Colo. 


CHASE, FRANK D., ’81. Of Chase & Bissell, Manufacturing Chemists, Ver- 
sailles, Pa. 


CLARK, FRED W., ’80. President, Jonathan Clark & Sons Co., 7540 Lake 
Ave., Chicago, Ill. Wee 


CLAUSSEN, F. F., ’76. Assayer, U. S. Mint, New Orleans, La. 
CoBURN, ARTHUR S., ’95. With Maryland Steel Co., Sparrow’s Point, Md. 


CoFFIN, FREDERICK S., ’79. With Stoddard, Haserick, Richards & Co., 152 
Congress St., Boston, Mass. 


CoLBy, RUSSELL H., ’88. Superintendent’s Assistant, Chicago and Aurora 
Smelting and Refining Co., 186 Fox St., Aurora, Ill. 


CoNANT, WHITNEY, ’68. Secretary, Long Branch Water Supply Co., Long 
Branch, N. J. 


CRAFTS, WALTER N., A.B., 95. With Troy Steel and Iron Works, Troy, N. Y. 

Dan, TAKUMA, ’78. Managing Director, Mitsui Mining Co., Tokio, Japan. 

DANIELL, JOSHUA, ’91. With Boston and Montana Consolidated Copper and 
Silver Mining Co., Great Falls, Mont. 


Davis, WILLIS E., ’76. Mining Engineer, Mills Bldg., San Francisco, Cal. 


DEMOND, CHARLES D., ’93. Assistant to Prof. Richards, Mass. Institute of 
Technology, Boston, Mass. 


DOANE, A. O., 84. Assistant City Engineer, Newton, Mass. 
DRAKE, FRANK, ’94. Mining Engineer, with Taylor & Brunton, Aspen, Colo. 


DRAPER, FRED. W.,’95. With Chicago and Aurora Smelting and Refining 
Co., Aurora, Ill. 


EMMERTON, FREDERIC A.,’72. Analytical Chemist and Metallurgist, 9 Bra- 
tenahl Bldg., Cleveland, Ohio. 


FAUNCE, GEORGE, A.B., 82. Superintendent, Pennsylvania Lead Co., Carnegie, 
Pa, 


FAVOR, GEORGE W.,’gI. Representing Sullivan Machinery Co., Chicago, Il. 
FISHER, WILLIAM B., ’79. Mining Engineer, Denver Club, Denver, Colo. 
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FOSTER, WILLIAM, ’74. Mining Engineer and Metallurgist, P. O. Box 2327, 
Boston, Mass. 


FRENCH, CHARLES A., ’82. Optician, 40 Winter St., Boston, Mass. 
GAINES, A. P., ’89. Tennessee Coal and Iron Co., Cowan, Tenn. 
GILMAN, CHARLES C., ’68. General Contractor, Marshalltown, Io. 
GODDARD, Davip S. With U.S. Cartridge Co., 11 Lane St., Lowell, Mass. 


GOODALE, CHARLES W., 775. Mine Superintendent, Colorado Smelting and 
Mining Co., Butte City, Mont. 


GooDRICH, ROBERT R.,’85. Chemist, with Chihuahua Mining Co., Chihuahua, 
z: Mex. 


GOODWILLIE, JAMES B., ’95. With Johnson & Co., South Lorain, Ohio. 
GULLIVER, FRED P., ’87. Student, Harvard College, Cambridge, Mass. 


GUSTIN, GEORGE H., 83. Manager of Factories, Bowker Fertilizer Co., 43 
Chatham St., Boston, Mass. ; " 


HAINES, FRANK M., ’84. With the Johnson Steel Co., Lorain, Ohio. 


HAMILTON, EDGAR L., ’91. Secretary, Marinette and Menominee Paper Co., 
Marinette, Wis. 

HANDY, JAMEs O., 86. Chemist, with Hunt & Clapp, 116 Water St., Pitts- 
burgh, Pa. 1 

HARDMAN, JOHN E., ’77.. Mining Engineer, Jersey Mills, Beauce Co., Que. 


HARNDEN, FREDERICK E., ’90. Metallurgist, The Colorado Fuel and Iron 
Co., Pueblo, Colo. 

HARRIS, JOHN L., ’92. Mining Engineer, Quincy Mining Co., Hancock, Mich. 

HARVEY, FREDERIC H., ’93. Managing the Estate of the late O. Harvey, 
M.D., of Harvey & Hutchinson, Mining Engineers and Metal- 
lurgists, Galt, Sacramento Co., Cal. 


HASKINS, WILLIAM, ’9I. Secretary and Treasurer, Waltham Lumber Co., 17 
Liberty St., Waltham, Mass. 


HASTINGS, CHARLES F., ’88. With Open Hearth Department, Black Diamond 
Steel Works, Pittsburgh, Pa. 


HERRICK, JAMES A., ’72._ Consulting Engineer, 284 Pearl St., New York, 
INGY. ; 


Hersam, E. A.,’91. Instructor in Metallurgy and Analytical Assistant, Uni- 
versity of California, Berkeley, Cal. 

HeEwITT, GeorGE H., ’77._ Mining Engineer, 707 State St., Springfield, Mass. 

HEYwoopD, GEorGE H.,’84. Of Heywood Brothers & Co., Gardner, Mass. 

HIBBARD, HENRY D.,’77._ Superintendent, Steel Department, Taylor Iron and 
Steel Co., High Bridge, N. J. 

HINMAN, CHARLES W.,’70. Manager of the N. Tufts Gas Meter Establish- 
ment, Franklin St., Boston, Mass. 


HopGk, BENJAMIN, ’95. Helena, Mont. 
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HoncE, JAMES M., 72. Geologist and Engineer, Big Stone Gap, Va. 


HoLMAN, FRANCIS C., ’77.. Mining Engineer, Polk and Filbert Sts., San 
Francisco, Cal. 


HoskEA, RAPHAEL M.,’79. Chief Engineer, The Colorado Fuel and Iron Co., 
Boston Bldg., Denver, Colo. 


Howarpb, Wm. L.,’72. Superintendent, Revere Copper Co., Canton, Mass. 


Hower, Henry M, ’71. Consulting Metallurgist, Lecturer on Metallurgy, 
Mass. Institute of Technology, Boston, Mass. 


Hunt, ALFRED E., ’76. Vice-Chairman and Treasurer, The Pittsburgh Test- 
ing Laboratory (Limited), President and General Manager, The — 
Pittsburgh Reduction Co., Pittsburgh, Pa. 


HUTCHINSON, W. SPENCER, ’92. Of Harvey and Hutchinson, Mining Engi- 
neers and Metallurgists, Galt, Sacramento Co., Cal. 


INGALLS, WALTER R., ’86. Mining Engineer and Metallurgist (12 Old Slip, 
New York, N. Y.), 229 Ocean St., Lynn, Mass. 


Jackson, FRANK H.,’74. Mining and Hydraulic Engineer, firm of J. P. 
Culver & Co., Los Angeles, Cal. 


JAMES, SAMUEL, JR., ’76. Superintendent Pennsylvania Smelting Co., Sandy, 
Utah. 


JENNEY, WALTER, ’77. Superintendent, Petroleum Refinery, Jenney Manufac- 
turing Co., 55 G St., South Boston, Mass. 


JOHNSON, FRANK F., ’82. Mining Engineer, Denver, Colo. 


KEBLER, JULIAN A., ’78. 3d Vice-President, The Colorado Fuel and Iron Co., 
Boston Bldg., Denver, Colo. 


KINGSBURY, HARRY W., 81. Scranton, Pa. 


KOEHLER, WALTER J. Chief Metallurgist, Broken Hill Biggin Co., 
N.S. W. Australia. 

LEMAN, W. T., ’73. Vice-President and General Manager, Century Oil Co., 
Lima, Ohio. 

LEONARD, H. WARD, ’83. President, Carpenter Enamel Rheostat Co., Ho- 
boken, N. J. 


LINCOLN, G. RUSSELL, ’71. Instructor in Sanitary Chemistry, Mass. Institute 
of Technology, Boston, Mass. 


LocKE, BRADFORD H.,’72. Mining Engineer, Denver, Colo, 
LocKE, J. CALVIN, ’94. With Boston Transit Commission, Boston, Mass. 
LopcE, FRANCIs G., ’74. Chemist, H. Burden & Sons, Troy, N. Y. 


LopcE, RIcHARD W., ’79._ Assistant Professor of Mining and Metallurgy, 
Mass. Institute of Technology, Boston, Mass. 


Low, ALBERT H., ’76. Chemist and Assayer, P. O. Box 1537, Denver, Colo. 
LYLE, Capt. D. A., ’84. Inspector of Ordnance, U.S. A., Philadelphia, Pa. 


Mackay, ANGUS R.,’94. Manager, Horseshoe Mining & Milling Co., Dead- 
wood, S. Dak. 
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MACGREGOR, WALLACE, ’90. Metallurgist, Congress, Ariz. 
MacRag, HuGu, ’85. President, The Wilmington Cotton Mills, Wilmington, 


NG. 


MANNESMANN, ROBERT, ’91. With Mannesmann Tube Co., No. 1 Broadway, 
New York, N. Y. 


MANSFIELD, GEORGE W., ’82. Secretary and Treasurer, Norwalk Tramway 
Co., So. Norwalk, Conn. 


MANSFIELD, HARVEY M., ’83. Superintendent, Somerset Fibre Co., Fair- 
fieid, Me. 


McCortney, J. H., 86. 420 Chamber of Commerce, Chicago, III. 


MILLEN, LoRING R., 80. Wholesale Lumber Merchant, 70 Beaver St., New 
VY Oriks Naa > 


Moore, GEORGE, ’95. Chemist and Assayer, Kansas City, Smelting and 
Refining Co., Argentine, Kans. 


MorsE, FRANK B., ’73. Agent for Fraser & Chalmers, Mexico, Mex. 
Morsk, PHILIP S., A. B.,’84. Mining Engineer, Salt Lake City, Utah. 


Morss, EVERETT, ’85. With Morss and Whyte; Vice-President, Eastern Ex- 
panded Metal Co.; Vice-President, Simplex Electrical Co., 79 
Cornhill, Boston, Mass. 


MosMAN, PHILP A., 787. With Colorado Smelting Co., Pueblo, Colo. 

NEUMAN, FERNANDO, ’84. Paramaribo, So. America. 

NEWELL, FREDERICK H., ’85. Chief Hydrographer, U. S. Geological Survey, 
Washington, D. C. 

NICKELS, ARTHUR R., ’87. Assayer, Guston, Ouray Co., Colo. 


Norris, GEORGE L., ’87. Superintendent, Malleable Iron Department, Laco- 
nia (N11) Cur: Co; 


Norris, WEBSTER, ’81. Chemist, Revere Rubber Co., Chelsea, Mass. 

OXNARD, BENJAMIN A., ’75. Sugar Planter, Cypremont, La. 

PACKARD, GEORGE A., ’90. Mining Engineer and Metallurgist, Union Mine, 
Phoenix, Ariz. 

PALMER, CHARLES N.,’92. With Westinghouse Electric Manufacturing Co., 
Pittsburgh, Pa. 


Park, DEAN W.,’84. Assistant Metallurgist, Boston and Montana Consoli- 
dated Copper and Silver Mining Co., Great Falls, Mont. 


PaTcH, MAURICE B., ’72. Superintendent, Buffalo Smelting Works, Calumet 
and Hecla Mining Co., Buffalo, N. Y. 


PAYNE, ALBERT B., JR., ’92. 406 Union St., Nashville, Tenn. 

PEREZ, FAUSTINO A., ’92. Care of Antero Perez, Parras Coahuila, Mexico. 

Potter, E. C., ’80. Chicago, Ill., Consulting Engineer, Colorado Fuel and 
Iron Co., of Denver and Pueblo, Colo. 

PuFFER, W.L., ’84. Assistant Professor of Electrical Engineering, Mags. In- 
stitute of Technology, Boston, Mass. 
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RANDALL, NEWBERT M., ’85. Chief Chemist, Maryland Steel Co., Sparrow’s 
Point, Md. 


RANLETT, ARTHUR G.,’92. Superintendent, Newton Copper Mines, Ranlett 
P. O., Ainador Co., Cal. 


REVERE, JOSEPH W.,’72. With Dominion Coal Co., Glace Bay, Cape Breton. 


RIcH, WILLIAM J., 84. Second Assistant Examiner, U.S. Patent Office, 208 
Eleventh St., N. E., Washington, D. C. 


RICHARDS, FRANKLIN B., ’84. With M. A. Hanna & Co., Cleveland, Ohio. 


RICHARDS, ROBERT H., ’68. Professor of Mining Engineering and Metallargy, 
Mass. Institute of Technology, Boston, Mass. 


ROBERTSON, N.G., ’85. Treasurer, Wyoming Shovel Co., Wyoming, Pa. 

ROBINSON, C. Snelling, ’84. Manager of Blast Furnaces, Colorado Fuel and 
Iron Co., Pueblo, Colo. 

ROBINSON, CHARLES STANLEY, 785. Late Assistant Engineer, Calumet and 
Hecla Mining Co., Los Angeles, Cal. 

ROBINSON, THEODORE W., 784. General Superintendent, Colorado Fuel and 
Iron Co., Pueblo, Colo. 

RoGERS, ALLEN H., ’90. With La Gran Fondicion Central Mexicana, Aguas 
Calientes, Mex. 

ROLLINS, EDWARD W., ’71. Of E. H. Rollins & Sons, Bankers, 53 State St., 
Boston, Mass. 

Ross, HENRY F., 82. With the Boston Thread and Twine Co., 178 Devon- 
shire St., Boston, Mass. 

SAUVEUR, ALBERT, ’89. With Illinois Steel Co. (South Works), South Chicago, 
Ill. 

SCHIERTZ, FERDINAND A., ’94. Metallurgist, San José de Gracia Sinoloa, 
Mex. 

SCHWARZ, THEODORE E.,’76. Mining Engineer, Denver Colo. 

SEAGER, JAMES B.,’go. Manager, Stone Quarries, Hancock, Mich. 

SHEAFE, HARRY J.,’95. Mining Engineer in Alaska. Address: Care Thomas 
I. Nowell, Pemberton Sq. and Tremont St., Boston, Mass. 

SHELDON, SAMUEL B., ’90. Assistant Superintendent, Otis Steel Co., Cleve- 
land, Ohio. 

SHOCKLEY, W.H.,’75. Mining Engineer, Bohemian Club, San Francisco, Cal. 

SIMPSON, JAMES E., ’86. With J. R. Simpson & Co., 163 Haverhill St., Law- 
rence, Mass. 

SOLEY, W. A., ’94. Clerk, with J. Soley & Co., Maple St., Chelsea, Mass. 

SONNEMANN, GEORGE A., ’90. Superintendent, The Bunker Hill & Sullivan 
Mining and Concentrating Co., of Wardner, Idaho. 


SOUTHER, HENRY, ’87. Chief of Department of Tests, Pope Manufacturing 
Co., Hartford, Ct. 


sopereesnseantecusnrengpareae soctapea 


Leaching-Tubs Arranged for Mechanical Stirring. 


Stamp-Battery and Amalgamated Plates. 


a 
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SOUTHWORTH, Harry C., 777. Mining Engineer, West Stoughton, Mass. 


SPRAGUE, TIMOTHY W., ’87. Consulting Engineer for Electric Mining and 
Power Transmission, with Charles H. Davis Engineering Co., 
53 State St. Boston, Mass. . 


STAFFORD, C. EDWARD, ’73. Superintendent, Bessemer and Open Hearth 
Department, Juniata Iron and Steel Works, Pittsburgh, Pa. 


STANDISH, MILEs, ’68. Consulting Mining Engineer, New York, N. Y. 
STANTIAL, OTIs T.,’85. Superintendent, Illinois Malleable Iron Co., Chicago, II]. 
STEBBINS, ALFRED, JR., ’84. Civil Engineer, Newton Highlands, Mass. 


STIMPSON, THOMAS F., °77. Silver Spring Bleaching and Dyeing Co., Provi- 
dence, R. I. 


STONE, CHARLES F., 71. Treasurer, Waltham Savings Bank, Waltham, Mass. 


STURGIS, ELLIOT T., 784. With New England Telephone and Telegraph Co., 
125 Milk St., Boston, Mass. 


SULLY, JoHN M., ’88. Chief Engineer, in charge of Mines, Chickamauga Coal 
and Iron Co., Chickamauga, Ga. 


SUSMANN, JuLIus H., ’76. Mining Engineer, Canadian Pacific R.R., Montreal, 


Que. 


SWEETSER, RALPH H.,’92. Assistant Superintendent, Blast Furnace Depart- 
ment, Maryland Steel Co., Sparrow’s Point, Md. 


TENNEY, FRANK, °83. Assistant Superintendent, Pennsylvania Steel Co., 
Steelton, Pa. 


THROPP, JOSEPH E., JR., ’94. Superintendent, Everett Furnace and Mines, 
Everett, Pa. 


TILDEN, BRYANT P., ’68. City Engineer; Chief Engineer, Duluth, Pierre & 
Black Hills R.R., Jamestown, N. Dak. 


TOLMAN, JAMES P., ’68. President, Samson Cordage Co., 115 Congress St., 
Boston, Mass. 


TOMPKINS, CHARLES H., Jr., 83. Civil Engineer, 26 Cortlandt St., New 
Works Nerv: 


TowneE, Linwoop O., ’78. Sub-Master Haverhill High School, Haverhill, 
Mass. 


TOWNSEND, WALTER D., ’76. Of Morse, Townsend & Co., Chemulpo, Korea. 
TUCKER, WILLIAM A., ’93. Assistant to General Manager, Calumet & Hecla 
. Mining Co., Calumet, Mich. 

VAILLANT, GEORGE W.,’92. With Mannesmann Tube Co., New York, N. Y. 
VANIER, GEORGE P., ’85. Chemist, Pennsylvania Steel Co., Steelton, Pa. 
WarrREN, A. SYDNEY, ’88. With Buffalo Smelting Works, Buffalo, N. Y. 
WarrREN, H. L. J., 75. Mining Journalist, Colorado Springs, Colo. 
WEBSTER, WILLIAM R., ’75. Engineer, Pottstown Iron Co., Philadelphia, Pa. 


WESTON, WILLIAM H.,’gt. President and General Manager, Guysboro Mining 
and Milling Co., of Melrose, N. S. 
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WHEELER, A. E., ’gs, With Boston and Montana Consolidated Copper and 
Silver Mining Co., Great Falls, Mont. 


WHITING, JASPER, 89. Superintendent of Blast Furnaces, Illinois Steel Co. 
(North Works), Chicago, Ill. 


WHITNEY, GRANGER, ’87. With Detroit Safe Co., Detroit, Mich. 
WILcox, HERBERT A., ’87. Mining Engineer, Aspen, Colo. 


WILLCUTT, GEORGE B., 83. Room 23, Hobart Bldg., Market St., San Fran- 
cisco, Cal. 


WILLIAMS, ROBERT C., ’89. Mining, also of Williams Brothers, Fruit Growers, 
153 Eighty-Eighth St., New York, N. Y. 
Witson, B. F., 89. With Tennessee Coal and Iron Co., Cowan, Tenn. 


WILson, ELwoop J., ’86. Superintendent, Velardefia Mining Co., Velardefia 
Estado de Durango, Mexico. 


WINSLOW, ARTHUR, ’81. Geologist and Mining Expert, Roe Bldg., Pine St., 


St. Louis, Mo. 

Woop, FREDERICK W.,’77. President, Maryland Steel Co., Sparrow’s Point, 
Md. 

WoopDWARD, HARVEY G., ’89. Gracey Woodward Iron Co., Clarksville, 
Tenn. ' 


WRINKLE, L. F. J.,’70. Superintendent, Inyo Development Co., Keeler, Cal. 
YOUNG, FRED R., ’86. In business, 157 Summer St., Boston, Mass. 
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VIII. OFFICERS OF INSTRUCTION IN COURSE III. 


IN MINING ENGINEERING AND METALLURGY. 


ROBERT H. RICHARDS, S.B., 
Professor of Mining Engineering and Metallurgy. 


HEINRICH O. HOFMAN, E.M., Pu.D., 
Associate Professor of Mining and Metallurgy. 


RICHARD W. LODGE, 
Assistant Professor of Mining and Metallurgy. 


HENRY M. HOWE, A.M., S.B., 
Lecturer on Metallurgy. 


IN CHEMISTRY, MINERALOGY, AND GEOLOGY. 


WILLIAM H. NILES, Pu.B., A.M., 
Professor of Geology and Geography. 


THOMAS E. POPE, A.M., 
Associate Professor of General Chemistry. 


HENRY P. TALBOT, Pu.D., 
Associate Professor of Analytical Chemistry. 


WILLIAM O. CROSBY, S.B., 
Assistant Professor of Structural and Economic Geology. 


FRED L. BARDWELL, S.B,, 
Assistant Professor of General Chemistry. 


AUGUSTUS H. GILL, Pu.D., 
Assistant Professor of Gas Analysts. 


GEORGE H. BARTON, S.B., 
Assistant Professor of Geology. 


IN CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING 
SUBJECTS. 


CHARLES R. CROSS, S.B., 
Thayer Professor of Physics ; Director of the Rogers Laboratory. 


GAETANO LANZA, C.E., 
Professor of Theoretical and Applied Mechanics; in charge of the 
Department of Mechanical Engineering. 
ALFRED E. BURTON, S.B., 
Professor of Topographical Engineering. 
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JEROME SONDERICKER, C.E., 
Assistant Professor of Applied Mechanics. 


ALLYNE L. MERRIUGL, S.B., 
Assistant Professor of Mechanism. 


EDWARD F. MILLER, S.B., 
Assistant Professor of Steam Engineering. 


WILLIAM L. PUFFER, S.B., 
Assistant Professor of Electrical Engineering. 


ARTHUR G. ROBBINS, S.B., 
Assistant Professor of Highway Engineering. 


FRANK A. LAWS, S.B., 


Instructor in Electrical Measurements. 


IN OTHER RELATED STUDIES. 


JOHN DARUNEKLE, PHD. LL. Ds 
Walker Professor of Mathematics. 


GEORGE A. OSBORNE, S.B., 
Professor of Mathematics. 


ALPHONSE N. VAN DAELL, LL.D., 
Professor of Modern Languages. 


DAVIS R. DEWEY, Pu.D., 
Professor of Economics and Statistics. 


WEBSTER WELLS, S.B., 
Professor of Mathematics. 


AREO BATES, A.M; Lirt-D., 
Professor of English. 


GEORGE T. DIPPOLD, PHD., 
, Associate Professor of Modern Languages. 


CHARLES F. A. CURRIER, A.M., 
Associate Professor of History. 


LINUS FAUNCE, 
Associate Professor of Drawing. 


DANAE, DAR TLE Dit 5.0, 
Assistant Professor of Mathematics. 


FRANK VOGEL, A.M., 
Assistant Professor of Modern Languages. 


FREDERICK H. BAILEY, A.M., 
- Assistant Professor of Mathematics. 


° 
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HARRY’ E. CLIFFORD, S.B., 
Assistant Professor of Theoretical Physics. 


FREDERICK S. WOODS, Pu.D., 
Assistant Professor of Mathematics. 


WILLIAM Z. RIPLEY, Pu.D., 
Assistant Professor of Sociology and Economics. 


JOSEPH J. SKINNER, Pu.D., 
Assistant Professor of Mathematics. 
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